Introduction
============

The harmful effects of cigarettes on various body organs are not covered to anyone,[@b1-AH-03-125] but their impacts on musculoskeletal system, which is the cause of movement and physical activity, are still shrouded in ambiguity. Brage and Bjerkedal were among the first researchers who studied the subject. They conducted a study on 6681 smokers and reported the subjects to be suffering from musculoskeletal pain, especially in the neck, back and upper limbs[@b2-AH-03-125].

Eriksen et al. also carried out a study on the effects of smoking on physical activity during 1989-1994. They reported long-term working disability, lower physical fitness and limitations in performing social and daily activities in smokers.[@b3-AH-03-125],[@b4-AH-03-125] Boshuizen et al. were also aware of the impact of smoking on musculoskeletal pain and reported the existence of pain in the back, neck and limbs in smokers.[@b5-AH-03-125]

In another research on pain in housewives, Eriksen et al. discovered smoking as associated with pain severity.[@b6-AH-03-125] A longitudinal study on adolescents in Canada indicated that smoking increased the risk of low back pain. A relationship was also observed between smoking and increased low back pain[@b7-AH-03-125].

Most studies on the relationship between smoking and musculoskeletal pain have mainly been conducted at older ages. Increasing cigarette smoking, especially among the youth, has become one of the major problems of Iranian society. Most young consumers believe that the recreational smoking of cigarette would be harmless. In every society, the youth are considered to be the dynamic and efficient socio-economical power whose health ensures the future health of the whole society.

Therefore, this study focused on the prevalence of musculoskeletal pain in the 18 to 30-year-old male students smoking cigarettes.

Methods
=======

This cross-sectional study was conducted on 400 male students of Shiraz University of Medical Sciences aged 18-30 years. The subjects were collected by proportional method according to the number of students and their courses from the Schools of Medicine, Dentistry, Rehabilitation, Nursing, Health, Paramedical and Pharmacy. All participants had smoked 5 or more cigarettes per day for at least 2 years.

The subjects did not have any acute musculoskeletal or arthritic diseases, cancer, stroke, and other diseases affecting the musculoskeletal system.

The data was collected using a questionnaire with items regarding duration of smoking, rate of consumption, presence or absence of pain in the past six months, location of the pain, pain intensity according to the VAS (Visual Analog Scale) and age. The collected data were analyzed by the analysis of variance (ANOVA) and least significant difference (LSD) test.

Results
=======

The results showed that 129 smoker students (32.25%) suffered from musculoskeletal pain. Pain was most prevalent in back 40 (31.25%), lower limbs 37 (28.9%), upper limbs 31 (24.21%), and neck 15 (11.71%) ([Figure 1](#f1-AH-03-125){ref-type="fig"}).

There was a significant relationship between smoking duration and musculoskeletal pain (P = 0.008). A direct relationship existed between the percentage of patients with musculoskeletal pain and duration of smoking ([Table 1](#t1-AH-03-125){ref-type="table"}).

In addition, subjects who smoked higher numbers of cigarettes per day experienced more musculoskeletal pain. This relationship was also statistically significant (P = 0.0001) ([Table 2](#t2-AH-03-125){ref-type="table"}).

No statistically significant relationship was observed between age and musculoskeletal pain (P = 0.2) ([Table 3](#t3-AH-03-125){ref-type="table"}).

Discussion
==========

Findings of the present study showed the relatively high prevalence of musculoskeletal pain in the male students, i.e. almost a third of the subjects, despite their young age, had suffered from musculoskeletal pain. According to previous investigations, nicotine can act as a vasoconstrictor resulting in deficient blood supply which can cause pain. Animal studies have also demonstrated nicotine to have various effects including hypoxia in the tissue, vertebral disc damage, and histological changes in the disk. Nicotine can also increase the concentration of calcium ions. The result will be a short-term increase in muscle contractions which can cause fatigue and pain.[@b8-AH-03-125],[@b9-AH-03-125] Similar to the research conducted by Feldman et al.,[@b10-AH-03-125] Ueno et al.,[@b11-AH-03-125] Leboeuf-Yde et al.,[@b12-AH-03-125] and Mikkonen et al.,[@b13-AH-03-125] in the present study, pain was most common in the lower back (31.25%). Ueno et al. reported the prevalence of lower back pain to be 53.2% among smokers. They also found a positive correlation between smoking and back pain.[@b11-AH-03-125] In a prospective study, Feldman et al. reported that the prevalence of back pain among smokers was more than non-smokers.[@b10-AH-03-125]

However, the results of the present study were inconsistent with those of Boshuizen et al.\'s. They suggested pain in the organs to be more prevalent than back and neck pain.[@b5-AH-03-125] McPartland and Mitchell noted that nicotine increases the plasma epinephrine which can lead to insomnia and decreased bone minerals. As a result, the possibility of small fractures in the spine is increased.[@b14-AH-03-125] A significant relationship was observed between musculoskeletal pain and duration and amount of smoking. In other words, an increase in duration and amount of smoking would cause more apparent destructive effects due to the impact of nicotine on vasoconstriction and increasing epinephrine. Feldman haste al. also observed a significant relationship between the duration of smoking and the incidence of musculoskeletal pain.[@b10-AH-03-125] Likewise, Mustard et al. found a relationship between smoking and lower back pain.[@b15-AH-03-125] In our study, there was no significant relationship between age and musculoskeletal pain, perhaps due to the age range of the participants. However, Ueno et al. studied construction workers (who were older than our participants) and discovered a significant relationship between age and musculoskeletal pain.[@b11-AH-03-125] In order to investigate this relationship precisely, the smokers in different age groups need to be considered.
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###### 

The relationship between smoking duration and musculoskeletal pain

  Duration of smoking   2--5 years   5--9 years   9--13 years                 
  --------------------- ------------ ------------ ------------- -------- ---- --------
  Without pain          219          72.8%        44            53.7%    8    47.1%
  With pain             82           27.2%        38            46.3%    9    52.9%
  Total                 301          100.0%       82            100.0%   17   100.0%
  P = 0.0008                                                                  

###### 

The relationship between the number of cigarettes smoked per day and musculoskeletal pain

  Number of cigarettes per day   5--9   10-14    15-19   More than 20                      
  ------------------------------ ------ -------- ------- -------------- ---- -------- ---- --------
  Without pain                   115    75.16%   104     71.23%         33   60.0%    19   41.30%
  With pain                      38     24.83%   42      28.76%         22   40.0%    27   58.69%
  Total                          153    100.0%   146     100.0%         55   100.0%   46   100.0%
  P = 0.0001                                                                               

###### 

The relationship between age of the students (in years) and musculoskeletal pain

  Age (in years)   18-21   21-24    24-27   27-31                        
  ---------------- ------- -------- ------- -------- ----- -------- ---- --------
  Without pain     21      70.0%    97      73.48%   103   66.88%   51   60.71%
  With pain        9       30.0%    35      26.51%   51    33.12%   33   39.28%
  Total            30      100.0%   132     100.0%   154   100.0%   84   100.0%
  P = 0.2                                                                
